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SPECIFICATION 
TITLE 

METHOD OF TRANSMISSION AND TRANSMISSION SYSTEM 
Field of the Invention 

[0001] The present Invention is directed to a method Tor the transmission of data 
in an ATM transmission system as well as to an ATM transmission system, particularly 
an ATM broadband transmission system. 

Description of the Related Art 

[0002] Many new transmission or switching principles for various types of 

transmission in communication networks have been developed during the course of the 
rapid development of communications technology in recent years. The STM 
transmission principle (synchronous transfer mode) deals with a synchronous transfer or 
transmission method, in which the data of various data channels are serially transmitted 
within different time slots, and the individual time slots are combined into frames. A 
frame synchronization word is transmitted for the synchronization of each and every 
frame, so that each time slot of a frame allocated to a specific data channel exhibits a 
fixed time spacing from the frame synchronization word. Each time slot can contain a 
relatively small number of bits, for example 8 bits, and appears at constant time 
intervals. However, highly different bit rates cannot be uniformly governed with the 
assistance of this STM principle, i.e., different communication networks for different bit 
rate ranges would have to be provided given application of the STM principle, 
partirulariy given the rurrently desired broadband signal transmission A uniform digital 
broadband communication network (broadband integrated services digital network, 
BISDN) cannot t>e realized with the assistance of the STM principle. 

[0003] The ATM transmission or switching principle (asynchronous transfer 
mode) is significantly more flexible compared to the STM transmission principle. 
According to this ATM principle, cells that contain 53 octets or bytes as payload 
infuirntiliun d» a ulundaid ur» Litifmrnilied insLu^d of the Lirnu slulu ufUm STM prinuiple. 
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I hese A I M cells are transmitted with a constant transmission rate dependent on the 
band width of the transmission medium. Dummy cells are used when no messages are 
to be transmitted. A "header**, which contains the control or address infomnation for the 
corresponding cell, is attached to the information field of every cell, which contains the 
actual pay load information. 

[0004] Figure 3a shows an illustration for explaining the ATM principle. As 

shown in Figure 3a, a plurality of cells Z are successively transmitted (in the direction 
indicated by the arrow) from a sender to a receiver. Each cell comprises a header with 
address or control information as well as an information field with the actual payload 
information. Accoi^ding to the defined standard, the information field comprises 40 
octets, and the header comprises 5 octets, so that each cell is formed by 53 octets or 
bytes. Additional (header) octets can be attached to this cell format, which are capable 
of being employed for the routing of the cell upon transmission of the cell from a sending 
subscriber to a receiving subscriber. 

[0005] In newer ATM broadband transmission systems or communication 

networtcs, the data streams between the individual transmission and reception 
assemblies are optically transmitted via light waveguides.^hese ATM broadband 
communication networks allow an extremely high data throughput that cannot - due to 
technological limitations — be processed by the switching elements that are thereby 
employed and that are usually fashioned in CMOS technology. To address this 
problem, the data to be transmitted are therefore supplied in parallel to transmission 
modules via a plurality of data lines and transmitted by the transmission modules 
serially multiplex via the light waveguides to reception modules, which in turn divide the 
serial ATM data stream onto corresponding, parallel data channels at the output side for 
further prnnessing 

[0006] This principle is shown in Figure 3b. An optical ATM link sen<^ing as 

transmitter receives digital data of a plurality of data channels Ko-Kn. Further, the 
sender S is supplied with a clock signal T. Dependent on the clock signal T, the sender 
S thus respectively reads n + 1 bits in in parallel, and converts these bits into a serial. 
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multiplexed A I M data stream D having a correspondingly higher data transmission 
rate, and this data stream D is optically transmitted to a receiver E. This receiver E 
parallelizes the received, serial data streams D, and in turn outputs it in parallel via data 
channel lines Ko_Kn of the output side together with a clock signal T. 

[0007] It is apparent on the basis of the above description that the demultiplexing 
of the serial data stream D in the receiver E represents a specific problem. For 
demultiplexing the data stream D, the receiver E must known which bit of the serial data 
stream D is to be allocated to which data channel Kq.K^ of the output side. For this 
purpose, known solutions provide that additional synchronization information be 
attached to the actual serial data stream D at the transmission side, these additional 
synchronization infonnation being interpreted in the receiver E and defining the 
allocation of the digital information transmitted in the serial data stream D to the 
individual data rhannRls KQ.Kp nf the output slrift Thus, for Rxamplft. additional 
yynuhiunizdUun inrurrnaUun c^n tM^dlLuditid wiUi lh» »»8iuLanu& ufidn enuudiny 
implemented in the sender S, particulariy a block enccxJing. As a result of the block 
encoding in the sender S, a redundancy is attached to the actual serial data stream D, 
as a result of which the serial data rate of the data stream D rises. On the other hand, a 
relativfily high fiirnuit outlay \r required in the renfiiver F in order to he able tn interpret 
the synchronization information attached to the serial data stream D. This all results in, 
for example, no inexpensive standard lasers can be utilized for the transmission of the 
data of the input-side data channels Ko_Kn. 

[0008] An example for the demultiplexing of a serial data stream is disclosed in 

United States LeLleia Palenl 5,579,324, in wfiiuh the ai living bit atiearn iu synuhiunized 
by a control block, resulting in a signiticant outlay in the demultiplexing at the reception 
side. 

[0009] Furthermore, Swiss Letters Patent 6Q2 277 discloses methods for the 

synchronization of a serial ATM bit stream, which particularly addresses how the cell 
boundanes ot a senal A I M bit stream can be identrtied. However, how a 
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demultiplexing ot a senally transmitted data stream is to be etticiently undertaken at the 
reception side is not addressed in this reference. 

SUMMARY OF THE INVErsfTION 
[001 0] The present invention is therefore based on the object of creating a 
transmission method for an ATM transmission system as well as a conesponding ATM 
transmission system, in which a receiver-side demultiplexing of the serially transmitted 
data stream is possible with the relatively simple circuit-oriented outlay. In particular, a 
correct demultiplexing of the Berial data stream should be possible without attaching 
additional synchranization information and, thus, without attaching reduncancy. 

[001 1] According to the present invention, this object is achieved by a method for 
the transmission of data in an ATM transmission system, comprising the steps of 
supplying digrtal data of a specific plurality of data channels parallel to an input side of a 
sender, converting the digital data into data units that respectively comprise an identical 
plurality of bits from each of the data channels, serially transmitting individual the data 
units in a form of cells that are respectively composed of a specific plurality of the data 
units, each cell having a specific, characteristic bit sequence, receiving, by a receiver 
the serially transmitted data units, monitoring, by the receiver, the received data units for 
an occurrence of the characteristic bit sequence and, after Identifying the characteristic 
bit sequence, identifying a first data unit of a cell corresponding to the characteristic bit 
sequence, successively dividing, beginning with the first data unit of the cell 
corresponding to the characteristic bit sequence, individual bits of each the data unit of 
the corresponding cell onto a plurality of parallel data channels of an output side of the 
receiver corresponding in number to the plurality of data channels of the input side of 
the sender and the bits of each the data unit are output parallel via corresponding the 
data channels of the output side. 

[001 2] This object is also achieved by an ATM transmission system comprising 
a sender that converts digital data of a specific plurality of data channels supplied to it 
at an input side Intn data units sunh that eanh data unit rnmprisies an identinal plurality 
of bits fi^om each the data channel, and aerially transmits individual the data units via a 
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transmission medium in a tomn ot cells, each the cell compnsing a specitic plurality of 
data units, each the cell respectively comprising comprises a specific, characteristic bit 
sequence, a receiver that receives the serially transmitted data units from the sender 
and monitors the data units for an occurrence of the characteristic bit sequence, the 
receiver, after detecting the characteristic bit sequence in the serially transmitted data 
units, determines a firat data unit of the cell coiresponding to the characteristic bit 
sequence and, beginning with the first data unit, successively divides Individual the bits 
of each the data unit of a corresponding cell onto a plurality of parallel data channels of 
an output side corresponding in number to the plurality of data channels of the input 
side and outputs the individual the bits of each the data unit in parallel. 

[001 3] According to the present invention and in agreement with the Related Art, 
the digital data of the parallel data channels present at the transmission side continue to 
t>e converi:ed bit-by-bit into a serial ATM data stream, i.e., continue to be multiplexed, 
where the serial data of the ATM data stream are transmitted in the form of the initially 
described ATM cells. According to the present invention, however, a characteristic bit 
sequence with whose assistance the beginning of the corresponding ATM cell in the 
serial data stream can be acquired at the receiver side Is transmitted within each cell. 
This characteristic bit sequence is preferably a matter of a synchronous octet that is 
already transmitted with every ATM cell, so that the t^eginning of the comesponding ATM 
cell can be recognized by monitoring the received data stream for the appearance of 
this synnhronnua nr^tet, and, thus, the information of the serial data stream can he 
correctly parallelized and divided onto corresponding data channels of the output side. 

[0014] To this end, the digital data of the data channels supplied parallel at the 

input side are combined bit-by-bit into data units that form the ATM cells to be 
respectively transmitted. Each ATM cell transmitted with the assistance of the serial 
data stream thus contains a plurality of data units that respectively comprise an identical 
pluitiliLy ufbils ur^auh and evuiy pumllel dal^ uhannel. IL is rund^rnenlally uunueivable 
that two or more bits are transmitted with each data unit trom each data channel. In 
practice, however, the parallel data channels adjacent at the input side are sampled brt- 
by-bit, so that each data unit of each data channel comprises only one bit. The 
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corresponding bit ot a data channel is always situated at the same location within each 
data unit so that the individual bits can be easily divided onto the parallel, output-^ide 
data channels at the reception side after identification of the beginning of a data unit 
The employment of respectively four data channels of the input side and output side is 
especially advantageous since the data of the data channels can be combined into hatf- 
bytes in four-bit fashion, by which each half-byte foims an above-described data unit of 
the ATM cell to be transmitted. Each octet of an ATM cell, accordingly, comprises two 
of these half-bytes. The data of each ATM cell are thus serially transmitted from the 
transmitter to the receiver in half-byte fashion. 

[001 5] The inventively proposed evaluation of the characteristic bit sequence of 

the cell, which is already transmitted with the cell and is usually formed by the first byte 
of each ATM cell, thus makes it possible that no additional signals or synchronization 
information for the channel allocation are required for the demultiplexing of the receiver 
side. An increase in the data rate of the optically transmitted, serial data stream 
together with the a bove-d escribed associated disadvantages connected can thus be 
avoided. The invention thus enables a data transmission according to the ATM 
transmission principle with relatively little circuit outlay and allows the employment of 
smaller module sizes for the transmitter or receiver modules. Furthennore, the 
transmission is possible with a lower dissipated power, and the costs can be reduced 
as a result of the lower circuit outlay. 

[001 6] The invention Is particularly directed to the transmission of data within an 
ATM switching system. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[001 7] The invention is explained In greater detail below with reference to the 

attached drawing on the basis of a preferred exemplary embodiment. 

Figure 1 is r snhematir illuRtratinn nf » prRferred exemplary embodiment nf 
the inventive ATM broadband transmission systom; 
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l-igure 2 is a data structure diagram showing the interna! structure ot an 
ATM cell that is transmitted from a sender to a receiver via the 
serial data flow shown in Figure 1 ; 

figure 3a is a flow diagram illustrating an illustration of the basic data flow 
according to the ATM transmission principle; and 

Figure 3b is a flow diagram illustrating a schematic illustration of a known 
ATM broadband transmission system. 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 
[001 8] Figure 1 schematically shows the structure of a prefemed exemplary 

embodiment of the inventive ATM transmission s^tem. Viewed from the outside, this 
structure essentially corresponds to the known structure shown in Figure 3B. A 
sender/transmitter S receives a plurality of data channels K0-K3 as well as a clock signal 
T and converts the digital data of these data channels pending at it in parallel into a 
serial data stream D that Is composed of a plurality of successively transmitted ATM 
cells. This serial data stream D is received by a receiver E and interpreted and 
allocated at the output side to the data channels K0-K3 of the output side. A special 
characteristic of the exemplary embodiment shown in Figure 1 , however, is the fact that 
the sender S Is supplied with four data channels K0-K3 whose digital data are acquired 
parallel in four-bit fashion and converted into the serial data stream, i.e., multiplexed. 
The sender S optically transmits the serial data stream to the receiver E via a light 
waveguide arrangement. The individual data channels K0-K3 can, for example, exhibit a 
transmission rate of 830 Mbit/s, whereas the serial ATM data stream is optically 
transmitted with a corresponding data rate of 3.3 Gbit/s. 

[001 9] The parallel read-in of the digital data of the four data channels K0-K3 in 

four-bit fashion is part:icularly advantageous - as shall be explained in greater detail 
later — hecause the four bits of the individual data rhannels K0-K3 read-in in parallel nan 
bo oombinod ospoclally easily in tho sender S to form data units in tho form of half-bytoa 
that are transmitted from the sender S to the receiver E in the form of ATM cells. 
According to the exemplary embodiment shown in Figure 1, each ATM cell of the series 
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in a data stream D to be transmitted accordingly comprises a plurality of serially 
transmitted hatf-bytes that each respectively comprise a bit read-in in parallel from each 
data channel K0-K3. 

[0020] The structure of the ATM cells of the serial data stream D transmitted from 

the sender S to the receiver E Is explained In greater detail below with reference to 
Figure 2. This is thereby a matter of a preferred example of a cell format employed by 
the assignee for a multicast mode. Of course, other ATM cell formats are also possible. 

[0021] The ATM cell shown in figure 2 comprises the standardized ATM cell 

structure as Initially already set forth with 53 octets or bytes, which are formed by the 
octets Nos. 10-62 in Figure 2. This standardized cell structure is referenced "external 
ATM ceil" in Figure 2 and comprises, first, an "extemaP* header as well as the previously 
mentioned information field in which the actual payload infomiation is contained. The 
"external" header comprises 5 octets, and the infomnation field comprises 48 octets. 

[0022] According to Figure 2, the sender S shown in Figure 1 attaches 

additional address or control octets that comprise internal routing information for the 
transmission of the ATM cells between the individual switching modules to this 
standardized ATM cell Btructure having 5 header octets and ^18 information field octets. 
Aucurding lu Figure 2, Lheae inLeinal addiesa ui, irapectively. uonUul inrurrnaLion 
compnses an "intemal" header with an additional 10 octets as well as an "internar 
trailer with one octet that temninates the ATM cell, so that the ATM cells to be 
transmitted overall from the transmitter S to the receiver E comprise a total of 64 octets 
or bytes. As has already been explained on the basis of Figure 3. it is fundamentally 
known to attach additional address or control octets with routing information for the 
lian»rrii»!:iiun Lu 53 cxjLeLs pieuuibud acuurding Lu Lhe sLardard. 

[0023] Inventively, however, it is now proposed that a characteristic bit sequence 

that can be unambiguously identified within each ATM cell at the reception side be 
transmitted within the ATM cell. The receiver monitors the serial data stream provided 
to it for the occun ence of this characteristic bit sequence and, after recognizing this 
charactenstic bit sequence, can identity and determine the start ot the corresponding 
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A I M cell within the serially transmitted data stream. I his is particularly possible 
according to the present invention because the bits of the digital data channels K0-K3 
read-in in parallel at the transmission side (see Figure 1) are combined into data units, 
each of which comprises an identical plurality of bits from each data channel. The bits 
of each data channel always have the same position within the individual data units, so 
that — after identifying the characteristic bit sequence in the receiver — the beginning of 
the first data unit of the corresponding ATM cell, I.e., the position of the individual data 
units in the serial optical data stream, can be determined, and the individual bits of the 
individual data units can be correctly divided onto the individual data channels Ko-Ka at 
the output side. 

[0024] It would be fundamentally possible that the Individual, serially transmitted 

data units of each ATM cell comprise two or more bits from each data channel K0-K3, in 
which, for example, the bits 0 and 1 are allocated to the data channel Ko, the bits 2 and 
3 are allocated to the data channel Ki , etc. In this case, the data units to be transmitted 
would be respectively formed by a full byte, by which each ATM cell would be 
correspondingly transmitted byte-by-byte from the transmitter to the receiver. 

[0025] However, it is advantageous to respectively read only one bit in in parallel 
from each data channel K0-K3 at the transmission side dependent on the supplied clock 
signal T (see FlgurF; 1 ) and to multiplex them, so that the data units of the serial data 
Btroam trar^mittod from tho transmittor/sondcr S shown in Figure 1 to tho roooivcr E 
are respectively formed by half-bytes with four bits, where 128 serially transmitted half- 
bytes fomri an ATM cell of the serial data stream D according to Figure 2. In other 
words, this means that each octet of the ATM cell shown in Figure 2 is preferably 
transmitted from the transmitter/sender S to the receiver E in half-bytes by transmission 
of a half-byte HBO and of a following, second half-byte HB1 . The arrow shown in Figure 
2 corresponds to the transmission sequence of the individual half bytes HBO and HB1 . 

[0026] In order for the bits contained in the individual half-bytes to be correctly 
acquired at the receiver side and divided onto the data diannels K0-K3 of the output 
side, the receiver E must determine, first, the respective beginning of the individual 
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A I M cells and, second, the beginning ot every halt-byte within each A I M cell in the data 
stream D having successively transmitted half-bytes that is supplied to it. 

[0027] A characteristic bit sequence that is monitored for occurrence at the 

receiver side is transmitted within each ATM cell for this purpose. This characteristic bit 
sequence is always transmitted at the same location in each of the transmitted ATM 
cells, i.e.. in the same octet and divided onto the same hatf-bytes. When, thus, the 
receiver recognizes the occun^ence of this characteristic bit sequence in the serial data 
stream D supplied to it, the receiver can - since it knows the relationship between the 
position of the characteristic bit sequence within the ATM cell and the beginning of the 
ATM cell, i.e., the position of the ATM cell within the serial data stream - determine the 
beginning of the corresponding ATM cells and, thus, the first half-byte of this ATM cell in 
the serial data stream and can correctly divide the individual bits of this first half-byte as 
well as of the following hatf-bytes of the corresponding ATM cell successively onto the 
individual data channels K0-K3 of the output side, so that these are output 
correspondingly parallel. 

[0028] Due to the fact that a bit sequence that is already contained and 
transmitted in the ATM cell format shown in Figure 2 is employed as characteristic bit 
sequence of each ATM cell, no additional data outlay arises for the receive-side 
Fjynchronizatinn, i e . allncatinn of the individual hits of the serial data strram to thR 
oorrosponding data channels Ku-Kj of the output aide, i.e., no additional synchronization 
information need be attached to the actual serial data stream D to be transmitted, so 
that no redundancy occurs. 

[0029] Advantageously, the first octet of each and every ATM cell can be 
employed as the above described, characteristic bit sequence. Given employment of 
QiB cell ruirnuL shown in Fiyuie; 2, llii» ucL»L 0 shown in Fiyur« 2 is mquiied in 
standardized fashion in the A I M broadband transmission systems shown in Figures 1 
and 3 for the interpretation and determination of the corresponding ATM cell in the 
individual switching modules (transmitter, receiver) and is referred to a sync^ironous 
octet This synchronous octet comprises bits consecutively numbered with 0 through 6 
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in higure 2 that have the same value tor each A I M cell to be transmitted and are thus 
fixed. The most significant bit 7 of this synchronous octet, which is referenced T in 
Figure 2, is a toggle bit that the transmitter sets in attemation fi'om ATM cell to ATM cell. 
Advantageously, this synchronous octet already transmitted with the ATM cell format 
shown in Figure 2 is employed as characteristic bit sequence whose occurrence in the 
serial data stream is monitored by the receiver. As soon as the receiver E shown in 
Figure 1 has recognized the occurrence of this bit sequence of the synchronous octet in 
the serial data stream D, it presumes that this is the beginning of a new ATM cell that 
comprises 64 octets overall, including the synchronous octet, so that the receiver E can 
interpret the individual octets of the corresponding ATM cell transmitted by half-bytes. 
As shown in Figure 2, of course, the synchronous octet is also transmitted by half-bytes 
according to the preferred exemplary embodiment, i.e., the four less significant bits 0-3 
of the synchronous octet are serially transmitted within a first half-byte HBO and the four 
more significant bits 4-7 are serially transmitted in a following half-byte HB1 . 

[0030] The relationship of the bits combined in the half-bytes HBO or, 

respectively, I IB1 and the corresponding data channels is also shown in Figure 2. The 
individual octets 0-^3 of every ATM cell are transmitted from the transmitter to the 
receiver by. half-bytes on the basis of the successive transmission of a first half-byte 
HBO and of a second half-byte HB1 . Each of these half-bytes HBO, HB1 comprises four 
bits read in in parallel fi'om the data channels K0-K3 adjacent at the transmitter S (see 
Figure 1 ) A hit position is allorated tn a fixed data channel within ear^h half-hyte HRO. 
HB1 . According to Figure 2, for example, the bit 0 of each half-bytc HBO or HB1 thus 
always corresponds to the data channel Ko, whereas, for example, the bit 2 
corresponds to the data channel K2- The receiver E can thus simply demultiplex the 
serial bit sequence supplied to it, since, after recognizing the occurrence of the 
synchronous octet in the serial data stream. It knows the beginning of the first half-byte 
of the corresponding ATM cell, so that - according to the allocation shown in Figure 2 - 
it must simply successively distribute respectively one bit onto the data channels Ko K3 
or the uulpuL side su Uiul paiallel data channels adjacent at liie input side again 
appear correctly at the output ot the receiver. 
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[UU31 J I he tunction ot the individual component parts of the A I M cell tomnat 

shown in Figure 2 shall be briefly explained below byway of addition. 

[0032] As has already been explained, the "internar header attached to the 

standardized ("external") ATM cell format having a total of 53 octets comprises a total of 
10 octets, 0-9. The individual octets of this "internaP header comprise routing 
information for the transmission of the corresponding ATM cells. Some bits R that are 
currently not yet used and are thus reserved, are present within this internal header. The 
bits referencRd ftSN (Hwitnhing statfi number) serve the purpnsR of dRsignfltinnally 
transmitting the corresponding ATM coll to a specific switcNng cIcmcnL For example, 
a spedriu swILuhiny elerntsnlcan thus ttscogiVizjG on the basiuuflhe infunnaliun ufQii^ 
SSN bit field whether the respective ATM cell is intended for the corresponding 
switching element The bits referenced CF define the cun^ently still unused flag 
(congestion flag). Furthermore, the internal header contains a parity bit P for a parity 
check of the routing information contained in the internal header. AUX references 
auxiliary bits. The bits MORA reference the internal routing address of the 
corresponding ATM cell (multicast routing address). The bits HK (housekeeping) serve 
for the classification of the cell (dummy cell. etc.). The bits ADI (address identifier) 
serve for defining addresses for a physical multicast mode in the individual switching 
elements. Delay priorities can be defined for the individual ATM cells with the 
assistance of the bits CDP (cell delay priority). The octets of the internal header 
referenced SN (sequence number) serve for consecutive numbering of the individual, 
beiialiy liansrnilLed ATM cells. The bits refeienced RMS (ledundanl rnudulu st^ndei) 
and KMK (redundant module receiver) are special bits tor a tarther-reaching 
redundancy classification of the individual ATM cells. This is especially meaningful 
because all ATM cells are fundamentally transmitted twice for security reasons. 

[0033] The internal trailer that is likewise attached to the standardized cell fomiat 

(octet 1U-fc>2) at the end comprises a checkbit sequence referenced (trame 
check sequence) for the payload information transmitted in the infonnation field. 
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[0034J I he structure ot the "extemar header with the standardized 5 octets 1 0- 

14 is notoriously known, and will not be discussed further here. In general, this external 
header contains address information MCI (multicast connection identifier) and VCI 
(virtual channel identifier). Furthemriore. the type of payload transmitted in the 
infomiation field iB referenced PTI (payload type identification) and the corresponding 
ATM cell has a specific cell priority (CLP, cell loss priority) allocated to it. Finally, the 
external header contains a further check octet (hCSI , trame check sequence) that 
serves for checking both the external header (octet 10-14) as well as the octets 2-9 of 
the internal header. 

[0035] The above -described method is illustrative of the principles of the present 

invention. Numerous modifications and adaptions thereof will be readily apparent to 
those skilled in this art without departing from the spirit and scope of the present 
invention. 
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